The effect of air flow rate on the rate of CO2 exchange of leaves either in the light or in the dark was studied under the various environmental conditions. The efficiency of air flow rate on photosynthesis was not so affected by temperature in the air surrounding the leaf but was greatly enhanced by increasing light intensity.
The rate of CO2 evolution in the light was stimulated by the higher rate of air flow by disturbing the reabsorption of the evolved CO2 at the boundary layer of the leaf surface, while the rate of CO2 evolution in the dark was not influenced by the rate of air flow because of the lack of the reabsorption. The CO2 compensation point was also independent of the rate of air flow. Since the supply of CO2 for photosynthesis at the compensating point of CO2 was derived from the intracellular evolution of CO2 by respiration, the CO2 compensation point was not influenced by the rate of air flow. The role of air flow rate for photosynthesis was proposed to be the supply of CO2.
The estimation of the supply of CO2 for the leaf was done by multiplying CO2 concentration by the triple root of air flow rate. circuit system i n which the change of C02 concentration was monitored by the infra -red CO2 analyser (URAS-1) as the air passed through the assimilation chamber . The CO2 concentration of air was controlled by mixing air and C02 -free air . Air temperature was regulated by passing air through the coiled glass tubing placed in the desired temperature bath. Illumination was provided by incandescent flood-lamps through 10 cm of water filter . The intensity of light was varied by the voltage supplied to lamps.
The assimilation chamber , similar to those described previously,4) was made of polyethylene material (12 cm in diameter and 0 .6 cm in depth) with a removable lid to allow the introduction of a leaf . A detached leaf was placed in the center plane of the chamber with its petiole immersed in water . Air flow rate was determined with a float-type flow meter at the outlet of the assimilatio n chamber.
Air flow rate of 1.0 liter/min corresponds to 2 .3 cm/sec of wind speed at the center of the assimilation chamber . 350 ppm CO2 (Fig. 1 ). The net photosynthetic rate increased with increasing rate of air flow. The air flow rate was much more effective to the increase of photosynthesis in higher light intensities. When the light intensity was 25 klux, the photosynthetic rate at 5.0 liter/min was 2.09 times as much as that at 0.5 liter/min, while under the lower light intensity of 5 klux, the photosynthetic rate at 5.0 liter/min was only 1.35 times as much as that at 0.51iter/min.
RESULTS

Effect
The rate of CO2 evolution in the light was also found to increase with increasing air flow rates (Fig. 2) . Increasing light intensity concomunent with the rate of air flow, a higher rate of CO2 evolution was observed.
It is appropriate to suppose that a lower rate of CO2 evolution in the light at the lower flow rates may result from the reabsorption of the evolved CO2 at the boundary layer of the leaf surface.
The air flow would exert its effect by sweeping away the evolved CO2 before it can be refixed.
In contrast to the CO2 evolution in the light, the rate of CO2 evolution in the dark was not affected by the rate of air flow.
Since no photosynthetic activity is present in the dark, it should be proper that the rate of CO2 evolution in the dark was not influenced by the rate of air flow.
The rate of CO2 evolution in the light was considerably higher than the rate of dark respiration at higher rate of air flow. At any light intensity, the rate of CO2 evolution in the light always increased with increasing air flow rate, and at high light intensity and high air flow rate the rate of CO2 evolution in the light was more than twice as much as the rate of dark respiration.
Effect of air flow rate on the rate of CO2-exchange of leaves in the light at 3 temperatures Effect of air flow rate on the rate of CO2-exchange of leaves in the light in 8CO2 concentrations
The effect of air flow rate on the rate of net photosynthesis under various concentrations of CO2 was examined at 25°C, and 25 klux (Fig. 5 (B) ). Curves of the relation between the rate of net photosynthesis and CO2 concentrations at each flow rate were drawn from the data of Fig. 5 (B) .
The extrapolation of the curves to zero concentration of CO2 was the rate of CO2 evolution in the light (the extrapolated rate of CO2 evolution in the light, closed triangles in Fig.  5 (C) )7> and the concentration of CO2 at the intersection point of abscissa was the CO2 compensation point (Fig. 5 (A) ). The rate of CO2 evolution in the light was also determined by measuring the rate of CO2 evolution into CO2-free air in the light (the measured rate of CO2 evolution in the light, open triangles in Fig. 5 (C) ).
The same rate of net CO2 uptake of 18.1 mgCO2dm-2hr-1 at 3 different CO2 concentrations of 234, 280, and 339 ppm was obtained when the rates of air flow were 5.0, 4.0, and 2.5 liter/min, respectively. The similar interaction of the CO2 concentration and the rate of air flow on net photosynthesis is easily obtained from the result shown in Fig. 5 (B) .
The extrapolated rate of CO2 evolution in the light increased with increasing air flow rate (Fig.  5 (C) ). The measured rate of CO2 evolution in the light also increased with increasing rate of air flow, but at any rate of air flow, the measured rate of CO2 evolution was always lower than the extrapolated one.
The CO2 compensation point was constant over the whole range of air flow rates from 0.5 to 5.0 liter/min (Fig. 5 (A) ). There is also an evidence reported before that the CO2 compensation point did not change as the rate of air flow increased from 0 .6 to 2.3 liter/min.6)
Since the CO2 compensation point is limited only by the intracellular diffusion resistance of CO 2 and is i ndependent of the atmospheric CO2 concentration ,1 it should be adequate that th e CO2 compensation point is independent of the flow rate . The rate of dark respiration under this circumstances was 1 .7 mgCO2dm-2hr-1, while the extrapolated rate of CO2 evolution in the light was 6 .0 mgCO2dm-2hr-1 at 5.0 liter/min.
In poplar leaves the rate of dark respiration is independent of the rate of air flow (Fig. 2) and the atmospheric CO2 concentration .5) This rate of respiration in the light was 3 .5 times as great in comparison with the rate of dark respiration and was 21 .90 of the rate of gross photosynthesis at 300 ppmC02 and 5.01iter/min.
The rate of gross photosynthesis was estimated by summing the rate of net photosynthesis and the extrapolated rate of CO 2 evolution in the li ght.4) DISCUSSION In these experiments, the effect of the air flow rate on the rate of net photosynthesis was examined under various conditions of light , temperature, and CO2. S uch experiments may be helpful in demonstrating the role of air flow for photosynthesis or respiration.
One of the roles of air flow rate is expected to be the supply of CO 2 to photosynthesizing leaves.
If the lower rate of air flow lowers the net rate of photosynthesis by the deficient supply of CO2, then raising the CO2 concentration of the ambient air would tend to overcome the handicap of the insufficient supply of CO2. On the other hand, increasing the rate of air flow should bring about a relatively higher rate of net photosynthesis under the lower CO 2 level. Thi s proposal may be approved by the data in Fig . 5 (B) . It is evident that the insufficient supply of CO2 induced by the lower rate of air flow was compensated by the higher CO2 concentration . Thus it appears probable , as expected, that CO 2 supply to the leaf during photosynthesis should be the function of the air flow rate.
The boundary layer should be determined by the rate of air flow and the width of the leaf. When the leaf width is constant, the diffusion resistance at the boundary layer is inversely proportional to the square root of the flow rate. Then the rate of CO2 supply would be defined by multiplying the CO2 concentration by [U]1'2. However, the relation between the bounday layer resistance and the flow rate is varied by the range of the rate of air flow and experimental materials. 
